The proto-oncogene c-fos is over-expressed in the majority of human osteosarcomas.
The expression of fos protein was examined in 30 cases of human osteosarcoma as formalin-fixed and paraffin-embedded tissue sections using two monoclonal antibodies and, for five cases, as frozen sections using 3 polyclonal antibodies. Nuclear antibody labeling intensities were determined either by visual scoring (3 pathologists) or by microdensitometry and included over 700 tumor, 350 normal and 150 benign tissue observations. Visual scores were shown to be linear with optical density with a correlation coefficient of 0.97. Analysis of the osteosarcoma cases at one antibody concentration revealed two groups: a minority (39%) with a low average visual score of 2 +/- 0.2 which was very similar to benign and normal tissues, and a majority (61%) with an average score of 3.1 +/- 0.3. The difference is highly significant (t-test), P less than or equal to 0.01. The results were supported by an analysis of partial immunotitration curves using a curve-fitting procedure which yielded estimates of FOSo (maximum relative fos protein concentration) which were ca. 150% increased for the majority tumor group compared to the minority group or benign or normal tissues. In previous studies of v-sis transformed cells, which exhibit ca. 300% over-expression of c-fos protein as observed here, antisense techniques were used to show that over-expression leads to increased growth and loss of contact inhibition. Thus the combined results suggest that steady state c-fos protein is significantly elevated in, and may contribute to, the aggressive growth properties of a majority of human osteosarcomas.